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Morphological and preliminary biochemical characterization of a 
white rolting fungus isolated from the Knysna indigenous forest 
(stra in KKP10) indicates that this strain belongs to Phanerochaete 
chrysosporium Burds . This isolate was characterized by its lack of 
clamp connections, rapid growth rate and high optimum tempera-
ture for growth. A description of the basidiocarp and culture is pre-
sented in this note. P. chrysosporium strain KKP10 showed strong 
Jignolytlc activity on indicator plates. To the best of our knowledge, 
we are the first to report the presence of P. chrysosporium in South 
Africa. 
Morfologiese en voorlopige biochemiese karakterisering van 'n wit· 
vrot swam wat in die Knysna inheemse woud ge'lsoleer is (isola at 
KKP10) dui daarop dat hierdie isolaat Phanerochaete chryso-
sporium Surds. is. Hierdie isolaat word deur die afwesigheid van 
gespeverbindings, 'n vinnige groeitempo en 'n hoe optimale groei-
tempo gekenmerk. Die basid iokarp asook die kultuur word beskryf. 
P. chrysosporium ras KKP10 het sterk lignolitiese aktiwiteit op 
indikatorpla te getoon . Na die beste van ons wete is hierdie die 
eerste aanmelding van P. chrysosporium in SUid-Afrika . 
Keywords: Phanerochaete chrysosporium, white rot, basidio· 
mycete. 
'To whom correspondence should be addressed. 
White rolling fungi are of interest to the pulp and paper indus-
tries for the selective removal of lignin or hemicellulose from 
wood. Lignin degradation by fungi is usually associated with 
biopulping, whereas hemicellulose degradation by fungi is 
termed biobleaching. Lignolytic fungi have also been used to 
make lignocelluloly tic substrates more accessible as animal fod-
der (Eriksson et ai. 1990). Due to the ability of many of these 
white rotting fungi to degrade aromatic carbons. they are also of 
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interes t in bioremedialion (Bumpus el al. 1985). Amongst all the 
fungal species involved in wood degradation, the basidiomycete 
Phanerochaete chrysosporium Burds. (anamorph: Sporotrichum 
pruinosum I.e. Gilman & E.V Abbot!) has been most exten-
sively used as a model organism to study enzymes involved in 
lignin biodegradation. However, to date this fungus has only 
been isolated in Europe, North America and Asia (S talpers 1984; 
Eriksson et al. 1990) . In this note we present the isolation, 
description and preliminary biochemical characterization of a 
strain of Phanerochaete chrysosporium. This strain (strain 
KKPIO) was isolated from a decayed wood sample collected 
from the indigenous forcst in Knysna. To the best of our knowl-
edge. we are the first to report the presence of P. chrysosporium 
in South Africa. 
Phanerochaete chrysosporium Burds. (Burdsall & Eslyn 
1974; Burdsall 1981). 
The specimen examined was isolated in Knysna. Western Cape 
province. on 27 October 1994 and was designated strain KKP lO. 
Growth on malt extract agar (1.5%) at 25°C: 75 mm radius in 
7 days. Optimal temperature; 38--40°C. Mat very thin. white to 
cream-coloured, advancing zone appressed, even, hyphae dis-
tan t. odour insignificant. 
Marginal hyphae hyaline, lhin-walled, 3.0-4.0 )lm wide, with 
few septa, lacking clamp connections. Cells multinucleate. Crys-
tals absent. Aerial hyphae hyalinc. 3.0--4-.5 /lm wide, thin- to 
thick-walled. septate, without clamp connections. Conidiophores 
simple or typically branched. Branching racemose, each branch 
forming a terminal blastoconidium (Figure 1 A). Blastoconidia 
from branched conidiophores hyaline. subglobose to ellipsoidal 
or ovoid, 3.5-4.5 x 7.0--8.0 ~m . Chlarnydospores terminal or 
intercalary. hyaline, 12.0-20.0 Ilm diameter, with granular con-
tents and thick waUs. Arthroconidia hyaline, cylindrical or rather 
irregular, lhin-walled. Submerged hyphae hyaline, 4.0-6.0 (-7.5) 
/lm wide, thin- to thick-walled . 
Basidiomata broadly effused, membranous; cystidia present 
(Figure IB), 3.0-4.0 x 20.0-40.0 )lm , cylindrical, th in-walled, 
smooth, obtuse at apex. septate only at base, lacking clamp con-
nections, protruding up to 50 11m; basidia c lavate. hyaline. Ihin-
walled, lacking clamp connections, 4-sterigmate (Figure Ie). 
sterigmata 2 /lm long; basidiospores 3.0-4.0 x 4 .0- 5.0 11m, 
depressed ovoid. hyaline. thin-walled. not reacting with Melzer's 
reagent. 
Species code (Stalpe" 1978); (I), 5, 13, 14, 18, 19, (25), 30, 31, 
37,48,50,52,53,54, (55), 57,80,82,84,85,86,87, (88). 
Plzanerochaete species are described as follows: basidioma 
resupinate. pelliculose to waxy; hyphae simple-septate; basidia 
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Figure 1 Blastoconidia, hymcnium and basidia of P chryso-
spaTium KKPlO. A. Blastoconidia. B. Hymcnium with cystidia. 
C. llasidium with four basidiospores. Scale bar: 10 J.lln . 
clavate, 4-sterigmate; cystidia cylindric, thin- to thick-walled; 
basidiospores cylindric, hyaline, negative with Melzer'S reagent 
(Gi lbertson 1974). The isolated strain KKP IO fully matches this 
description. 
P. chrysosporium can be distinguished from other Phanero-
chaele spp. by the absence of clamp connections. its rapid 
growth rate and its high opt imum temperature for growth (ca. 
38-40°C) (Burdsall & Eslyn 1974). Morphologically and micro-
S. Afr. 1. Bot., 1995,61(3) 
scopically. our isolate (strain KKPIO) was identical to a verified 
strain of P. chrysosporium INA- 12 (Boswell er al. 1978). 
P chrysosporium causes white rot of wood. but tests negative 
for extracellular oxidascs as indicated by the Bavendamm test 
(Davidson et al. 1938) . Although P. chrysosporium KKPIO 
s howed a negative rcacl ion in the Bavcndamm tcst, a weak posi-
tive reaction was recorded when tested with a-naphthoL Both 
these tests are used to lest for thc presence of extracellular oxi-
dases. Stalpcrs (1984) further showed that P. chrysosporium 
strains originating from wood showed a weak positive reaction 
when tcsted with a-naphtol, whereas those isolated from soil had 
a negative reaction. As our strain was isola ted from wood, the 
weak positive reaction with a -naphtol was expected and further 
confirn1ed our iden tification . Glenn and Gold (1983) suggested 
that several polymeric dyes can be used to select strains with 
high ligna lytic activity. Therefore, pOlyR-478 (S igma) was used 
in this study to compare the lignolytic activity of our strain with 
that of the verified P cluysosporiulII strai n (lNA-12). P chryso-
sparium strain KKPIO showed stronger lignolytic activity when 
compared to INA-12. This is in contrast to the weak or negative 
reactions shown by other white rotting fungi isolated by our lab-
oratory (data not shown). Further studies using this strain arc in 
progress. 
Acknowledgements 
This research is supported by Mondi Kraft Division of Mondi 
Ltd. We wish to thank Dr L.MT. Dicks for critically reviewing 
this manuscript. 
References 
BUMPUS, J.A., TIEN, M., WRIGHT, D. & AUST, S.D. 1985. Oxida-
tion of persistent envirorullenta1 pollutants by a white rot fungus. 
Science 228: 1434-]436 . 
BURDSALL, HH. Jr. 1981. The taxonomy of Sporotrichum pruinosum 
and Sporotrichum pulveruJentwnlPhanerochaete chrysosporium. 
Mycologia 73: 675-f>79. 
BURDSALL, H.H. Jr. & ESLYN, W.E. 1974 . A new Phan"ochoete 
with a chrysosporiwn imperfect state. Mycotaxon 1: 123-133. 
BUSWELL, J.A, MOLLET, B. & ODlER, E. 1978. ligninolytic 
enzyme production by Phanerochaete chrysosporium under condi-
tions of nitrogen sufficiency. FEMS Microbial. Lett. 25 : 295-299. 
DAVIDSON , R.w., CAMPBELL, \V.A . & BLAISDELL, OJ. 1938. 
Differentiation of wood-decaying fungi by their reactions on gallic or 
tannic acid agar. J. Agric. Res. 57: 683-695. 
ERIKSSON, K.EL , DLANCHEITE, R.A. & ANDER, P. 1990. Micro-
bial and enzymatic degradation of wood and wood components, 407 
pp. Springer-Verlag, Berlin. Heidelbe rg. 
GILBERTSON, RL. 1974. Fungi thaI decay Ponderosa Pine, 197 pp. 
The University of Arizona Press, Tucson, Arizona. 
GLENN, K.F. & GOLD, M.B. 1983. Decolorization of several poly-
meric dyes by (he ligni n-degrading basidiomycete Phanerochaete 
chrysosporium. Appl. Environ. Microbial. 45: 1741-1747. 
STALPERS, l.A 1978. Identification of wood-inhabiting AphyUo-
phorales in pure culture. Stud. Mycol. 16: 1-248. 
STALPERS. J.A. 1984 . A revision of the genus Sporotrichum. Stud. 
Mycol. 24: 1-105. 
